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Enclosed is a letter from Stan Kay, Assistant Vice President Engineering, Hughes
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letter refutes the various arguments made by Primosphere. Therefore, DigiVox Corporation
(“DigiVox”) urges the Commission to adopt the proposal made by Hughes in its letters of
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HUGHES
NETWORK SYSTEMS
AHUGHGE ELECTRONICS COMPANY

February 5, 1997

John Prawat =
President and CEO
DigiVox Corporation
P.O. box 65094
Washington, DC 20035

Dear John: )
The January 30, 1997 Primosphers letter to the commission claims that the Hughes Network Systems

(EINS) letters of January 22 and Junuary 27 were “severely flawed and containing numerous glaring
errors.” HINS disagrees with this statement. This letter addresses each point made by Primosphere.

Primosphere repeats their earlier argument that 0.2 dB is a more reasonsble choice of noise floor risedue

to interference than 2 dB because there may be multiple interferers. HINS asserts that it is reasonable to
ignore the unlikely case of a Primosphere receiver being very close to a handset from two different WCS
providers at the same time, or neer two base stations from two different providers at the same time. If
the interferers are farther away, then their interference coatribution will decrease dramatically and can be
ignored. Furthermore, HINS repeats its request that Primosphere disclose their budges for margin for
such effects as tree and building shadowing, Ricean fading, and terrestrial interference so that we can
fairly assess the relative impact of WCS.

The next point of contention in the Primosphere letter is that “Digivox fhils to recognize that the out of
band emissions interference limits it recommends does not include a recommendation &3 10 roll-off with
frequency.” We did not fail to recognize the need for this information, we exchuded it because it is
completely irrclevant. Since we have stated the amount of energy that will be found in the SDARS band,
it should be of no concern to SDARS what the energy is in the intervening band. It will certainly be less
than any service provided in that band and SDARS will need to design their receive filters based on such
services, not on the WCS interference. ‘

The next point is the Primosphere assertion that a “312 microsecond long burst every 2.5 milliseconds
will break a communication link just as well as a continuous signal” may or may not be correct. If, for
example, the symbol time is 2.5 milliseconds, then HNS’ claim that the 312 microsecond interference
burst will be averaged over the symbeol is correct. Alternatively, if the system uses error correcting
coding, the effects of individual symbol errors may aot be that significant. For example a Golay (24,12)
erTor correcting code can correct 3 errors in 24 bits which is the 1/8 error rate that would be introduced
by the worst case WCS interferer. Such rate % codes are quite normal in the satellite channel. If

11717 Expigration Lane, Germantown, MD 20876
Tel: (301) 4288500 TWX: 710-828-0541
FAX: (301) 428-1868/2830
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then a reasonable assessment of the impact of the duty cycle of the WCS interferer could be made>#his
was explained in our January 27 letter.

Regarding the energy absorbed by the human head, we stated in our letter that the effect would be 3-15

dB depending on the osientation. It is reasonable to include some amount of sbsorption for the average

case.

Finally, the antennas isolation of 20 dB is called into question. For an antenna mounted at 25° and a
distance of 24’ to the SDARS receiver, it should be clear that the SDARS is almost directly below the
WCS transmitter. For example, the transmitter might be on a support cable wire holding a traffic signal
where the SDARS vehicle is waiting for the light to change. The DB910C-M antenns from Decibel
Products has a vertical beam pattern which is between 20 and 25 dB down in the direction of this vehicle.
As the vehicle gets closer to the antenna the gain falls off dramatically. Therefore, it is not “inconceivable
that such a level of isolation could be provided given the broad beam characteristics of an omni-dipole

antenna” as asserted by Primosphere.

HNS wishes to repeat its request that Primosphere provide adequate information on their design
assumptions so that an analysis of the effects of WCS emissions can be made relative to the other
impairments they will surely suffer.

St K]

Assistant Vice President
Hughes Network Systems
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ASPP2933, ASPP2836 PCS OMNI ANTENNAS
DB910C-M 3, 6 or 10 dBd, 1850-1980 MHz

FROM HNS ENGINEERING TG

Decibel Products and Anterna Specialists, divisions of ATG, have created 2 complete ine of

PCS antennas for 1850-1980 Mt iz. With assthetically pleasing designs arxl very low pro-

files, the field-tasted antennas are now available for domestic and intemational applications.

Three omnidirectional transmit and/or receive madeis are offared with 3, 6 or 10 dBd gain.

* Sturdy Construction - All Tiree have radomes of tough fiberglass, two ASP madels are
white in color, the DB mode! has blue green Mirage™ fibergiass. Radiators are made of
passivated aluminum or brass, hardware of gajvanized or stziniess stes).

o Power Rating - 400 watts maximum fnput.

» Trouble Free - Each antenna is tested for power rating compliance and the absence of
intermodulation generators.

« Lightning Resistant - Direct ground.

« Mounting - The ASP models are shipped with two ASPA320 mounting clamps. The DB
modal has an integes! dual purpose mount that can be top or side mournted o & pipe
with V-balts, included.

[ Ordering Information
N-Female D 716 DIN Connector
{ ASPP2033 ASPP29336 {an 300 mm pigtail)
ASPP2036 ASPPR29366 (an 300 mm pignai)
DBITOC-M DBS10CE-M '
Electrical Data
ASPP2e3s ASPP2936
Froquency ranges — MHz 1850-1960 1880-1980
Gain — dBW/dB| LR (1%
VSWR <151 <151
Beamwidt (3 08 from maximum) -3 12°
Polarization Vertical Vertical
Meximum powser input = watts 400 400
input impedance - ohms 8 §0
| Lightning protection Direct ground Direct ground
' Termination — smanaara N-remuie N-Female
} Jumper cable Order seperately  Order soparzisly
Mechanical Data
ASPP2933 ASPP2835
Overall length — in. (mm}) 24 610) »®15)
Radomo 0D - in, (mm) 1.0 @5.9 1.0 @54
Wind area — ¥ () J1{0) 17 (08
Wind ioad at 100 mph (160 kph) = f V) kp 441982 84023
Maximum wind speed — mph (iph) 165 (266) 165 (268)
Weight — bs. (kg) ‘ 4(1.8) 67D
Shipping weight — bs. (kg) 11 {4.9) 1369
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- ~ASPP2I3S Vertic] Peltom
Mo ASPPEER Sz 3 ¥ .
he >
=0 N

; QWAL ..‘
WSO Ll

”

LRSI,
s R
/.’. 6‘:‘ NI77%
o

i NS o

O’ T
10,9491 5,754
IS

."b‘..’:\ﬁ\\\\;\\\ {/,{/," T

=

A\ '.;,,,///; ‘ (‘ts.“‘: =
s

9, <
Y, O AIANNK X
[ SesE 0% v Tt
KD QQ:

ALLEN TELECOM CROUP + DEDIBEL PRODUCTS DIVISION ~ PHONE 1-D00-676-5342 » (214) G33-0310 « FAX 1-800-228~6708 - (214) 83146700

M '

eyt

R -

Xt u e

R



ATTACHMENT 2



Y e

HUGHES

January 22, 1997

John Prawat

President and CEO
DigiVox Corporstion
P.0O. box 65094
Washington, DC 20035

Dear John:

Hughes Network Systems (HNS), 8 business unit of General Motors Hughes Electronics, is a
major supplier of cellular radio equipment and one of the driving forces bekind the
commercialization of the Personal Access Communications System (PACS). The Commissions
Rules to Establish Part 27 offer potential bands in which PACS technology could be deployed if
the interference into SDARS can be managed. The out of band emissions limits proposed by
Primosphere of

Mobile Transmit 123 + 10 log (P) dB
Base Transmit 92+ 10log (P)dB

preciude economical deployment of any present-day wireless technology. Lucent in its January 8
filing indicated that the diplexing equipment required would cost several bundred dollars, which is
clearly not appropriate for a handset. HNS agrees with this assessment. Alternatively, backing
off the handset power amplifier enough to give the desired linearity would require a much larger
power amplifier than is practical for a handset.

Lucent, in their 13 January Supplemental Technical Statement, proposed fixed stations for both
forward and reverse links. While this arrangement does provide adequate protection for SDARS,
it limits the commercial appeal of the WCS bands because it eliminstes mobile systems. Evea in
the case of Wireless Local Loop, a large part of its marketability is the concept of extended
vurdlusy service sllowing the subscriber to take his phone to the park, the mall ar the office.

11717 Expioration Lane, Germantown, MD 20876
1 Tel: (301) 428-8500 TWX: 710-828-0541
FAX: (311) 426-1888/2830



To ascommodate SDARS and PACS in sthe WCE band, HNE prepoces the following allocations.

Band __Frequency Use

A 2305-2310 PACS Paired With E _
B 2310-2315 PACS Paired with F
C 2315-2320 Fixed Voice/Dats Unpaired

SDARS 2320-2345 SDARS

D 2345-2350 Fixed Voice/Data Unpaired
E 2350-2355 PACS Paired with A
F 2355-2360 PACS Paired with B

Bands C and D mxy use the out of band emissions recommendations offered by Lucent of

Subscriber Transmit 60+ 10 log (P) dB
Base Transmit 70+ 10log (P) dB

and case-by-case interference mitigation as required.

With the frequency plan proposed sbove, Bands C and D serve as § MHz buffer zones between
the SDARS and PACS equipment. HNS proposes that the out of band emissions in the SDARS
band from the PACS equipment in bands A/E or B/F meet limits of

Mobile Trangmit 70 + 10 log (P) dB
Base Transmit 70 + 10 log (P) dB

HNS proposes that the out of band emissions in the C and D bands from the PACS equipment in
bands A/E or B/F meet limits of

Mobile Transmit 40+ 10log (P) dB
Base Transmit 60 + 10 log (P) dB

It is important to note that, cven with the S MEz buffer zone, the Primosphere suggested Limits of
123 and 92 dB are not achievable in practical systems. Neither would a mobile transmit [imit of
90 + 10 log(P) dB be achievable at a reasonable cost with today’s technology.

The interference analysis for the reverse link is given in Table 1. It indicates that 70 dB isolation
will be adequate to protest SDARS receivers from PACS hondsets ot a distancc of 12 foct. This
mdyﬁsincmpomﬂleﬂathaPACShualzs%dmycydemdﬂmmehmduismlﬂ:dyw
be in the beam of the SDARS receive antenna. 1t also does not account for the fact that the
PACShmdsawmbepowucomnedbeloWZOOmwformostofitsopaaﬁngtime.
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Table 1. Reverse Direction Link Bu
SU EIRP - 2 dBW/IMHz | 200 MW in 300 kHz (neglects power control of
handsets)
SU Duty Cycie - 9dB 12.5% 312.5 msec pulses 2.5 meec
Min Path Loss -50.7 dB 12 foot separsation is more realistic in vehicular traffic
SDARS Ant. Gain 348 Per Primosphere filings
SDARS Beam Shape - 6dB Hemispheric beam pointing up - loss of at least 6dB
forypw-lPACShandsaloanonmmﬁc
Polarization Loss -3dB Vertical to linear ion
Total | 67.7 d(BW/MHz
Interference Allowed | 137.9dBW/MHz
Required Protection { 70.2 dB

Note that this gnalysis uses & noise floor of -135.6 dBW/MHz and an interference degradation of
2 dB for a protection ratio of 137.9 dBW/MHz as described in the January 8 Lucent technical

statement

For the forward link, HNS agrees with pages 7-11 of the Lucent analysis with some minor
comments. PACS base stations will sometimes be mounted as low as 25 feet rather than the 100
feet assumed in the Lucent analysis. This will raise the interference into SDARS by 12 dB. In
these cases, the PACS base station transmit power would be limited to 4 dBW/MHz, i.e., 12dB
less than used in the Lucent analysis.

Sincerely,

Set]

Stan Kay

Assistant Vice President, Engineering

TOTAL P.@4
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ANJSES RECTRONCS COMPRNY

January 27, 1997

John Prawat

President and CEQ
DigiVox Carporsation
P.O. box 65094
Washington, DC 20035

Dear John:

Hughes Network Systems (FINS), & business unit of General Motors Hughes Electronics, is a8 major
supplier of cellular radio equipment and one of the driving forces behind the commercislization of the
Personal Access Communications System (PACS). The Commission’s Rules to Establish Part 27 offer
potential bands for PACS technology if the interférence into SDARS proves manageabie.

In our 22 Jamuary letter to you we used the allowable interference noise energy of -137.9 dBW/MHz
proposed in the 13 January Lucent Supplemental Technical Statement of Lucent Technologies Inc.. We
had mistakenly assumed from Lucent’s statement “After techmical discussion with Primosphere Limited
Partnership we agree that the WCS spectrum with SDARS in the middle of the band is unique...”, (0
mean that Lucest and Primosphere bad reached agreement on the parameters to use in the analysis.

After subsequent review, we agree with Primosphere that Lucent’s assumption of 2000°K receiver noise
temperature is unrealistic. On the other hand, we feel that Primosphere has failed 1o provide sdequate
Justification for their claimed noise floor of 200°K. HNS is the leading manuficturer of Very Small
Aperture Terminals (VSAT) and understands the noise floor behavior of satellite terminals. While 200°K
is 3 reasonable number for VSAT and other satellite commmunications ternminals with narrow beam
antennas pointed to cold sky in C-Band and Ku-Band applications, we question its legitimacy for a 2.35
GHz, car-mounted antenna for the following reasons:

11717 Expioration Lane. Germantown, MD 20876
Tel: (301) 428-8500 TWX: 710-828-0541
FAX: (M) 426-18RA/PR30



1. TbVSAdeounotpickupﬁpiﬁMMnlm_ommthmumml
smniomnoisegmednK.Bmdmdbmthempomwwdw‘Kspm In contrast,
the side lobes of the SDARS anenns will see a8 varicty of taresuial sources. The 2.35 GHzband is
near the 2.4 GHz ISM bend in which most microwsve ovens operate. Interference may also come
&omhamnda-ofﬂu“OlﬁizbndehﬂcndiomdUHFWchmds@gdﬁ.
In addition to potential signal emissions, the temperature of the people, buildings, trees, car ignitions,
etc., in the antenna pattern will be much wanmer than outer space. For this reason HNS suggests
adding an ambient temperature of & heust 290°K o the LNA noise temperature.

2. A C Band or K, Band LNA uses s waveguide front end with very low loss. The SDARS receiver
must reject the A, B, C, D, E and F bands. HNS estimstes that this would require a filter ahead of the

LNA with an insertion loss close to 2 dB. This is because the SDARS equipment receiver response
musi rull off before entering the neighbering WCS channcls to provent o signal from a WLL base or
mobile station into the front end LNA.

3. Primosphere correctly states that the LNA Noise Figure may be 1 dB. A typical receiver noise figure,
however, degrades as the signal passes through mixers, filters, etc., and for low cost design can closer
to 2dB.

Based on the above, HNS estimates the effective noise floor at the receiver as follows

Thermal Noise -168.6 | dBW/MHz
80° KLNA +290° K 26 | dB It may bc worsc than this when
Environment terrestrial sources are nearby

| Filter Insertion Loss 21dB To reject bands A.B.C.D.E and F
Post LNA Contributions 11dB Mixer, Amplifiers, etc., following LNA |
HINS “Worst Case” Scenario -139.6 | d(BW/MHz
Primosphere claim -145.6 | dBW/MHz ,
Split the difference -142.6 | BW/MHz | Used for the rest of this letter

HNS suggests a compromise noise floor between the excessively optimistic Primosphere value of -145.6
dBW/MHz and the non-optimal design configuration described by HNS resulting in -139.6 dBW/MHz
HNS believes that the FCC should require Primosphere to offer evidence that -145.6 A8 W/MHz is their
actual noise floor. For the remsinder of this letter, HNS assumes 8 noise floor of -142.6 dBW/MHz.

Primosphere should also demonstrate the accuracy of their claims in two other areas, the antenna pattern |
and the allowable noise rise. s

The antenna plays a critical rale in the analysis. HNS assumes that the antenna is some sort of a flat panel
- antenna mounted on the roof of the vehicle. The metallic fioor and the car body will prevent the antenna
pattern from being omnidirectional If the PACS handset is in a vehicle or at street level, it may not be in
the main beam of the Primosphere antenna. Also, the vertical polarization of the PACS signal will
interact in an unknown way at the beam edge of the circularly polarized Primosphere anteana. HNS wil



use 3 @mbmﬂmmbrtbmmmhnmcM&SdBofudebbebcmd
another 3 dB of protection for linear polarization.

Auamblenoisedsemrmﬂydepwdsontbeayummrgim The typical fixed K, Band VSAT .
appliationoﬂynudsninﬂdemujn. FxSDARS.HNSapthhehrgmneedform
would be for shadowing from buildings in urban aress. Primosphere should have included margin on the
order of 6-10 dB for building shadowing. r«umﬂumuummmm
mwmmdlmmmwuwmmhhmrﬂmum
Both urbun and rural envircoments should inchudc 3-6 dB margin for Ricean fading. In such hghly
v@lepmmmWMmaﬂmhhmMemmwmﬂwﬁxﬁw
WCS 0 0.2 dB. Even a noise floor riss of 2 dB is very generous because the handset contribution really
should be combined in 8 root-sum-squared (RSS) manner with the shadowing and fading variances. Using
-142.6 dBW/MHz as the noise fioor and allowing 3 2 dB rise, means an allowable interference level of
-144.9 dBW/MIz for PACS.

HNS wishes to make one other point before presenting the link budgeis. Since the A/E and B/F bands are
spaced S MHz from the SDARS band, the PACS signal energy will be in the transmitter noise fioor. The -
design constraint is contralling the broadband noise emissions. The typical design of the transmitter is &
mixer from roughly a 300 MHz IF to the 2.3 GHz transmit band followed by a power amplifier. The
noise floor comes from

1. Noise entering the final mixer stage. A SAW filter at the final 1 can reduce this noise at S MHz
from the band edge

2. Final mixer noise figure. Commercisally availgble parts provide a naise figure of 10 dB.

3. Oscillator phase noise from the final mixer stage. Handsct compatible frequency sources {rcasonably
priced, small, low power) will have significant phase naise energy at S MHz from the carrier. Since
the output of the final mixer is in the transmit band, the filter Q to achieve meaningful attepuation
from 2315 and 2320 MHz is unreasonable.

4. Gain of the power amplifier.. The finsl amplifier stage will amplify the noise at it input. To control
this, one could use s high gain mixer to reduce the gan requirements of the final stage. These :
components are relatively expensive.

5. Final amplifier noise figure. Commercial amplifiers will have roughly a 10 dB noise figure in this
band and at these powers.

Amnningapampli:ﬁemiaﬁgureofmd& a high power mixer with a -10 dBm output and a final
amplifier gain of 33 dB, the noise input at the power amplifier must be -124 d(BW/MHz. HNS contends
that even the best known handset layout, packaging, and shieliliug techniques cannot do better than this
due 10 the duse pruaiuity uf s digital signal proccssing and the flucsuations of the power cirewitry.
Furthermare, HNS notes that four of the five techniques suggested by Primosphere’s January /3 Ex Parte
filing are being used by HNS to suppress the broadband noise, i.e., frequency planning, spectrum shaping,
mﬁ:d cross polarization. The fifth technique, amplifier backoff, is irrelevant in suppressing

noise.
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The above assumptions result in the knk analysis given in Table 1.

T*MLW

Tandset Noise Floor | _- 81.0 | dBW/MHz | Broadbund Nuise is the Limiting fsctor

Handset Duty Cycle - 9.0{dB 12.5% Duty Cycle. 312.5 msec pulses every 2.5 msec

Min Path Loss 510 dB l2footm' i3 more realistic in vehicular trxffic

i 3.0|dB Per Primospbere filings

fl';‘:ixsu:mem -5.0|dB 3 to0 15 dB typical for sbsorbed by human head

SDARS Besm Shape - 60|dB Wbmpoinﬁn;upp’mlosoﬁtlmﬁdn
for typical PACS handset location in traffic

Polarization Loss -3.0)|d8 Circular to finear polarizstion decoupling

Total -152.0 | SBW/MHz

Interference Allowed -144.9 | dSBW/MHz

Margin 7.1{dB PACS provides more than the needed margin

For the forward link, PACS base stations will be mounted as low as 25 feet or a3 high as 100 feet. At the
25 foot height, the base station transmitter will be imited to 800 mw which is 6 dB more power than the
bandset. The sdditional gain raquired in the final amplifier stages will raise the noise floor by 6 dB. Tabie
2 shows that these assumptions provide 1.1 dB of margin ia the forward direction. For base staticas
mounted highcr, it will be possibie to raise the power in accordance with the additional path loss afforded

by the greater digtance. :
~Table 2_Proposed Forward Direction Link Budget

Base station Noise - 75.0 | dBW/MHz | Broadband Noise is the limiting factor

Floor o

Min Path Loss -57.0| dB 24 foot separation for handset directly under buse siation |

Base antenna Gain 6|dB Omnidirectional stacked dipole

Directivity below base <20 | dB Dipole has very low gain below and above antenna

station

SDARS Ant. Gain 30| dB Per Primosphere filings

Polarization Loss -3.0|dB Circular to linear polarization decoupling

Total -146.0 | dBW/MHz

Interference Allowed -144.9 | dBW/MHz

Marpin 1.1]dB PACS provides more than the needed margin




HNS could evaluste other for the handset being in the antenns main lobe. The typical vertical beamwidth
for a 6 dBd antenns is 10~20°. For the handset to be in the main beam it will be far enough from the base

station 0 as not to pose a problem.

Sincerely,

T foty

Stan Kay
Asgzistant Vice President
Hughes Network Systems

TATAL P.B6
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Bellcore

@ Bell Commun ations Fesearcr

331 Newman Springs Road
Red Bank. New Jersey 07701-5639
908-758-2000

Response to FCC Rule Making for Wireless
Communication Service (“WCS”)

From: RC Malkemes Date: January 24, 1997
Belicore

331 Newmans Spring Rd.

Redbank, NJ, 07701

908-758-3357

Sirs;

Bellcore has been a pioneer and one of the driving forces behind the commercialization
and standardization of PACS, and it’s predecessor, WACS, for nearly 10 years. Bellcore
supports and encourages the use of PACS in the WCS band and is in agreement with the
Hughes Network Systems proposal submitted at this same time. This arrangement will
allow the deployment of mobile WCS PACS devices in the 2305 to 2315 and 2350 to
2360 MHz bands while allowing WCS fixed voice and data devices in the 2315 to 2320
and 2345 to 2350 MHz bands. Further, this proposal allows the use of realistically
affordable technology which is currently available for filtering and signal shaping
techniques.

Other comments by Lucent Technologies, dated January 13, 1997, describe analysis
based upon higher output base station equipment and do not specify a modulation
technique, however this analysis also points out that the levels suggested by Primosphere
are somewhat conservative, with which Bellcore agrees.

As stated in Primosphere’s Technical Statement of January 13, 1997, page 3, PACS
utilizes Raised Root Cosine shaping to reduce the modulation spectrum. The modulation
waveform may further be rolled off by additional baseband filtering or IF type narrow
band filtering when upconverting the waveform before final transmission. Because
PACS uses 1t/4 Shifted QPSK modulation, linearity constraints require fairly linear RF
power amplification be used. Therefore. the RF power amplifiers are “backed off” from
the 1-dB compression point to prevent spectral regrowth as suggested by Primospere.

The path loss at 2330 MHz associated with a 12 ft. distance from mobile to SDARS
station is calculated using;

P, = 10Log (A%/(4n D)2)



The calculated, free space path loss is 51 dB. Antenna directivity, head loss and
polarization effects could cumulatively add another 10 dB to the total path loss figure.
Therefore, in the 12 ft. mobile to SDARS station case, up to 61 dB of loss may be
encountered by RF power amplifier wideband output noise and any other signal leaving
the mobile unit before entering the SDARS reciever.

Compliance with the levels suggested Hughes Network Systems, therefore, are a matter
of individual manufactures architectures and incremental cost tradeoffs. This proposal, in
worse case scenarios, offers a reasonable set of solutions for both WCS users and SDARS

providers.

Sincerely yours,

/\) ( 7/ P
RC Malkemes
Director Radio Techniques and Technology

cc:
H W Sherry
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SIEMENS

Stromberg-Carison

January 27, 1997

Mr. John Prawat, President & CEO
DigiVox Corporation

1250 24" Street N.W., Suite 350
Washington, DC 20037

Dear John,

Siemens Stromberg-Carison, a market leader in the promotion and deployment of PACS
technology, supports the proposal submitted by Hughes Network Systems to allow
PACS to be used in the WCS band.

This proposal would allocate 20 MHz of spectrum (2305 to 2315 MHz and 2350 to 2360
MHz) for PACS mobility service and 10 MHz of spectrum (2315 to 2320 MHz and 2345
to 2350 MH2) for fixed voice and data services.

We believe that the proposal of HNS, with the $§ MHz buffer zone on each side of the
SDARS band, wiil allow for PACS to be used in the WCS band without interfering with

SDARS operation.
If you have any questions, please do not hesitate to call me at (561) 955-8001.

Sincerely,
S e

ohn Tebes
Director PACS Edge
Wireless Business Unit

JT/mem

Siemens Stromberg-Carison

800 Broken Sound Parkway  Boca Raton, Florida 33487  (407) 955-5000

D



